INTRODUCTION
The biogeochemistry of waters in the Northern San Francisco Bay estuary is influenced by variability in the flow rate and the chemical composition of the freshwater (Schemel et al., 1984) . From 1 November 1983 through 30
November 1984, a field sampling and analysis program was conducted to characterize variations in the geochemistry of the inflow of the Sacramento River, the major inflow to San Francisco Bay ( fig. 1 ). The study encompassed periods of high and low seasonal inflows ( fig. 2 ). This report presents physical and chemical data for the Sacramento River at Rio Vista measured during this study. Measurements included specific conductance, alkalinity, suspended particulate matter (SPM), and the dissolved inorganic nutrients: ammonium, nitrite, nitrate + nitrite, dissolved silica, and ortho-phosphate.
The scientific personnel and their primary areas of responsibility are listed in Table A. EXPERIMENTAL DESIGN Flow rates, chemical and biological properties, and sediment transport characteristics have been studied in several reaches and tributaries of the Sacramento River. During the period of this study, several locations in the tidal river downstream of the city of Sacramento were monitored at two-week selected primarily so that we could characterize the chemistry of the Sacramento River inflow to Northern San Francisco Bay during periods of high inflow. This required a sampling location below the point where water from the Yolo Bypass joins the Sacramento River. The mid-span of the Rio Vista bridge satisfied this requirement ( fig. 1 ).
Preliminary analysis of hourly (instantaneous) specific conductance measurements from Rio Vista (Bureau of Reclamation, Sacramento, California, unpublished data) indicated that large variations can occur over shorter than daily time scales during periods of high flow. Consequently, our daily measurements presented here might not represent mean daily concentrations. This is acceptable because mixing processes in the estuary probably remove (smooth) effects of short term variability in the river inflow (Loder and Reichard, 1980) .
MATERIALS AND METHODS
Depth-integrated samples were collected from the midspan of the Rio Vista Bridge with a point-integrating sampler, DS-P-72 ( fig. 3) . A one-liter linear polyethylene sample bottle was used in the sampler. The sampler collected water from one meter above the bottom to one meter below the surface. In order to avoid overfilling, and thus excluding water from shallow depths, the rate of retrieval of the sampler from depth was adjusted according to river flow rate. The sampling prodecure was performed once per day. In addition, on one day each week, three additional sample bottles were collected. One of the four samples was stored in a refrigerator at Rio Vista until the following sample pick-up (usually seven days later). The three remaining samples were composited. The composite sample and the routine daily samples were subdivided for SPM and dissolved inorganic nutrient analysis. After analysis, the composite sample was compared to the stored sample, to determine storage effects for each of the analyses.
Theoretically, ammonium would be the nutrient most affected by storage.
Effect of storage on nutrients for this study is illustrated in the plot of fresh versus refrigerated ammonium concentrations ( fig. 4) . Samples for alkalinity and specific conductance were collected with a bucket from surface waters and stored in amber polyethylene bottles until delivered to the laboratory.
Sample Preparation and Analysis
Dissolved nutrients. Samples were filtered through a Sartorius polycarbonate filter holder containing a 47 mm, 0.4 urn poresize Nuclepore polycarbonate membrane filter. The vacuum was maintained at or below 17 kPa.
The filtered samples were stored in 30 ml amber Nalgene linear polyethylene bottles that had been preconditioned by storing them filled with 2.5 meq.
bicarbonate water. Samples were frozen until time of analyses.
The samples were stored frozen from one to four weeks. Silica polymerizes when frozen (Grasshoff, 1976) . In order to completely return the polymerized
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silica to solution, the samples were allowed to thaw at room temperature for a minimum of 12 hours. After thawing and before analysis each sample was vigorously shaken.
The dissolved inorganic nutrients ammonium, nitrite, nitrate, ortho-phosphate and silica were analyzed on a Technicon Auto Analyzer II system modified for estuarine conditions. Samples were referenced to upscale standards and to blanks that were analyzed at two to four hour intervals.
Artificial river water (1.0 meq. L NaHC03) and artificial seawater (Strickland and Parsons, 1968) were used as standards. The analyses were linear over the concentration ranges measured in the San Francisco Bay and Delta system.
The five analyses were maintained at 37 C by a circulator that continuously pumped 37°C water through specially designed glass heating tubes inserted into the glass mixing coils of each manifold.
Ammonium. The ammonium method was an automated adaptation of the phenolhypochlorite method of Solorzano (1969) , similar to that of Head (1971) . By using a heating bath temperature of 37° C, as recommended by Berg and Abdullah (1977) , and by increasing reaction time with the addition of mixing coils, the method gives maximum color development, low blanks, and a high degree of reproducibility. The effect of salinity was minimized by reducing the amount of hypocholorite in the oxidizing reagent. Estimated precision for the range of concentrations measured was + or -0.2 ug-at L Nitrite. The nitrite method was an adaptation of Technicon (1973) method number AII-100-70W, with the cadmium column removed. The nitrite sample-ammonium chloride mixture was drawn from the debubbler which precedes the cadmium column in the nitrate + nitrite analysis in order to allow all five analyses to operate from a single Technicon proportioning pump.
Estimated precision for the range of concentrations measured was + or -0.05 ug-at L"1 .
Nitrate +. nitrite. The nitrate + nitrite method was adapted from
Technicon (1973) method number AII-100-70W with one additional twenty-turn coil added to increase reaction time for better color stability.
Furthermore, 0.121g of copper sulfate was added to 200g of ammonium chloride in 18 L of deionized distilled water (Connors and Beland, 1976 Specific conductance and alkalinity. Specific conductance and alkalinity were determined on a surface sample taken with a plastic bucket.
The alkalinity-salinity sample was stored in a plastic quart bottle for less than 24 hours before sample processing. An unfiltered aliquot was transferred to a 250 ml glass bottle with poly-seal cap for later specific conductance determination. Alkalinity samples were stored in 250 mL wide-mouth plastic bottles after filtration through glass fiber filters.
Filters were pre-rinsed twice with sample water before the aliquot for analysis was taken. Alkalinity samples were stored at room temperature in the dark for periods ranging from a few days to months. Effects of sample storage were not tested. Results of Brewer and Goldman (1976) and Goldman and Brewer (1980) indicate that the changes in total alkalinity probably would be less than 0.050 meq. L Specific conductance. Specific conductance was determined at 25° C with an inductive bench salinometer (Beckman Model RS7B) relative to standard seawater (I.A.P.S.O., P92). The sensitivity of the instrument indicates a precision on the order of about 5 uS cm or less.
Alkalinity. Alkalinity was determined by Gran titration at 25°C. The method and apparatus are the same as that described by Scheme1 (1984) with the exception that a Brinkman semi-automated buret was used to add 0.010 mL aliquots of 0.5N HC1 to the samples. The digital output of the buret was modified, as described in the instruction manual, so that titrant volumes could be determined to 0.0001 mL. Bicarbonate end points were usually reached with 0.3 -0.4 ml of titrant. The largest error in the analysis is in the determination of the titrant concentration; we estimate this uncertainty to be about 0.0001 meq. L . Other errors are the same as those described by Schemel (1984) .
DATA
The data are presented in chronological order in Table D 
